Repression of Clostridium difficile toxin gene expression by CodY.
CodY, a global regulator of gene expression in low G + C Gram-positive bacteria, was found to repress toxin gene expression in Clostridium difficile. Inactivation of the codY gene resulted in derepression of all five genes of the C. difficile pathogenicity locus during exponential growth and stationary phase. CodY was found to bind with high affinity to a DNA fragment containing the promoter region of the tcdR gene, which encodes a sigma factor that permits RNA polymerase to recognize promoters of the two major toxin genes as well as its own promoter. CodY also bound, but with low affinity, to the toxin gene promoters, suggesting that the regulation of toxin gene expression by CodY occurs primarily through direct control of tcdR gene expression. Binding of CodY to the tcdR promoter region was enhanced in the presence of GTP and branched-chain amino acids, suggesting a link between nutrient limitation and the expression of C. difficile toxin genes.